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We evaluated errors in the amplitude of RSA under the condition of body motion and proposed a method for reducing them. We applied the proposed method for the purpose of real-time CG interaction and it was tested whether the proposed method can extract the amplitude of RSA in realtime.
Experiments were performed by seven healthy subjects under the condition of (a) sitting rest, (b) keyboard typing, and (c) mental arithmetic with answering by touch panel of 300×300 mm. Electric-cardiogram was sampled at the frequency of 1 kHz, while air-flow meter, elastic chest band, and thermistor were sampled at the frequency of 100 Hz. The amplitude of RSA by these sensors were calculated by using three methods of interpolation (i.e. Derivative of cubic spline interpolation, Berger's interpolation method, and instantaneous heart rate method). In each result, the correlation coefficient with the amplitude of RSA by air-flow meter using DCSI method was calculated (Table 1-3) .
It was found that elastic chest band is suitable under the quiet condition, while thermistor is suitable under the condition of body motion. It was also found that Berger's interpolation method was the best for detecting instantaneous heartbeat intervals in real-time signal processing.
Furthermore, we proposed an error reduction algorithm. The data of elastic chest band was used if the time lag between the thermistor and elastic chest band was within 300ms, while that of themistor was used if the time lag was in 300-1000 ms. The proposed method was applied for interactive CG (Computer Graphics) system that reflected the amplitude of RSA estimated in real-time (Fig.1) . It was confirmed that the interactive CG reflected RSA amplitude in real-time even under the condition of body motion. (1) (2) (RSA Respiratory Sinus Arrhythmia Table 2 . Correlation coefficients of experiment (b). ‡ indicates statistically significant difference from the interpolation of IHR method (P < 0.01). Table 3 . Correlation coefficients of experiment (c). ‡ indicates statistically significant difference from the interpolation of IHR method (P < 0.01). RSA RSA (18) NC ( 
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